Effects of fasudil, a Rho-associated protein kinase inhibitor, on optic nerve head blood flow in rabbits.
To investigate the effects of fasudil, a Rho-associated coiled coil-forming protein kinase (ROCK) inhibitor, on normal or impaired optic nerve head (ONH) blood flow in a rabbit model. ONH blood flow was measured by laser speckle flowgraphy. Changes in ONH blood flow were examined during a continuous intravenous infusion of fasudil with and without the application of N(G)-nitro-L-arginine methyl ester (L-NAME), a nitric oxide synthase inhibitor. Effects of topical fasudil on ONH blood flow were investigated in normal eyes or models of ocular circulation impairment induced by the application of endothelin (ET)-1. Visual-evoked potentials (VEPs) and morphologic and histologic changes were also analyzed in the ET-1-injected eyes. A continuous intravenous infusion of fasudil had no significant effect on normal ONH blood flow, yet it prevented or improved the ONH blood flow impairment induced by the intravenous injection of L-NAME. Repeated intravitreal injections of ET-1 twice a week for 4 weeks decreased the ONH blood flow, prolonged the VEPs' implicit time, enlarged the optic cup, and decreased retinal ganglion cells. Multiple doses of topical fasudil ameliorated the ONH impairments caused by ET-1. These results show that systemic or topical fasudil suppresses impairment of ONH blood flow, function, and morphology induced by L-NAME or ET-1. A ROCK inhibitor can be useful for the treatment of impaired ONH blood flow.